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Food Composition 



Th9 present inveotion relates to a composition intended for the prevention, alleviation 
and/or treatment of axtiuitis and osteoartbritis, in tbe acute and chronic forms and more 
5 g^ially of all pathological conditions originating &om metabolic disorders of the 
osteo-articular tissue and maintenance of joint health in mazmnals. Tbe present 
invention comprises bs an active ingredient an eflbctive amount of at least one plant or 
deiived-plant extract selected and processed for its content in glucosamine. 
Hie present invention relates to a natural, non-animal or microorganisni derived source 
10 of glucosamine for the preparation of various ingrcdimts/food/feed/pet food products 
preventing osteoarthritis, i.e. the first intrinsically eiuiched plant species in 
glucosamine, and the classes of ingredients/fbod/feed/pet food products derived fiom 
fheinvenrion, 

1 S Bad^ound of the Invention 
Prevention of osteoarthritis (OA) 

From a human perspective, OA is a crippling disease ivith high socio-economic impact 
OA is a heterogeneous group of conditions, includmg 

Primary OA (e. g. genitive &ctors, hormonal &ctors, mechanical stress to joints) and 

20 Secondary OA (e. g. inQommatory episodes, post-traumatic). 

It is the leading cause of disability Tvith about 43 million people affected in the US and 
240 million woridwide. It has substantial economic impact (e. g. in the US direct 
treatment costs $ 10,7 billion, indirect costs $ 42,8 billion (missed woildr^ days) 
Symptoms are pain, hypertrophy and stifbess of joints and limitation of movement 

25 There is no therapy available that alters natural history and current therapy focuses on 
pahi relief vsdth non-steroidal antj-inflammatory drugs (NSAEDs). 

From a pet perspective, Dsteoaifljtitis is an age- and weight-related degenerative 
problem of the joints. It affects 20 Mio dogs vvorldwide: dog have trouble in getting up 
30 and jumping, are sore aiier exercise, and/or grumpy. Because of joint degeneration, 
inflammation sets on. 
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Reseatch has also sho-wn lhat 90% of the cats above 12 years of age show signs of 
degenerative joint disease (DJD) 

Upto now there is no cure, but natural therapeutic treatmenls (ghicosamii» and 
glucosaminoglycans) seem to be very effective hi slowing progrepaon of disease. 

Use of gtucosamine 

The use of pure glijcosamine in the treatment of joint diseases is widely described in the 
patent as weU as m the scientific literature^ usually in combinBtion with other 
compounds or extracts from various natqral sources. Pure glucosamine is added as 
glucosamme hydrodaoride or glucosanime sulphate, and comes fiom shellfish 
hydrolysis. For example, WO20000074696 describes "herbal compositions oompiising 
glucosamine and Trypteryghm wilfordii. Ligustnm luQlOm and/br Bryofbe achnOdm, 
for treathxg inflammation or degeneration of jomi tissues, e.g. arthritis'' ^Aere pure 
15 glucosamine is mixed with plant preparation. Other patents relate to compositions of 
plant carbohydratBs as dietary supplements (EPl 172041 or BP0923382) where 
glucosamine is oiiginaied fiom chitin. 
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20 



The USB of glucosamine as an anti-osteoarthritis agent has been mtanaively developed 
during the last decade. Glucosamine is suspected to be the sole active conqwund on 
jomt disease such as osteoarthritis (tqi to recently only symptomatic tteabnent such as 
non-steroidal anti-inflammatoiy drugs have been sought to be efficient). The first 
scientific evidence of the effect of glucosamine was published in 2001 (Long teim 
effects of glucosamine sulphate on osteoarthritis progression: a randomised, placebo 
25 controUed cMcal UiaL Regtaster et al. 2001, The Lancei^ 357, 251-256) and recent 
publications reinforce fliis evidence such as the one of Braham et al. Cite effect of 
glucosamme supplementation on people experiencmg regubuknee pahi, British Jouraal 
of Sport Medicine, 37 (1) 45-49, 2003). 

30 Origin of glucosamine 
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Glucosanune I5 a natwraUy occurring derivative of glucos© 8ii4 is an essential 
compDnent of glycoproteins and proteoglycans, important constituents of many 
eukaiyotic proteins. 
It has the following formula ; 



10 



H2C.OH 



NH2 



IS • Glucosamine in antTwqfp,' 

Glucosamine is a constituent of glycosaminoglyoans in cartilage mabix and synovial 
fluids. Th^ are in form of polymers of glucosamine^ ^th an acetyl group attached to a 
variable number of the individual glucosamine molecules (maldng diem 
acetylglucosamine). 

20 A polymer composed totally of aceQrlgtacosamine is called ohitin, and one composed 
totally of glucosamine is called chitosan. The structure of chitin is very similar to 
cellulose, especially because th^ both ore p (M) linked. 



25 



The main sources of cbitin are the following (in % of total dry matter) 

Fungi 5-20% 

Worms 20-38% 

Squids/Octopus 3-20% 

Scorpions 30% 

Spiders 38% 

Cockroaches 35% 
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15 



Water Beetle 37% 
Silk Wotm 44% 



o 



Hermit Crab 69% 
Edible Crab 70% 



Glucosa^ne in plants: 

N-Glycosylproteins, which are N-linked glycopioteins, are present in plante in 
amounts. For example, a glucosamine residue of oUgosaccbatide 15 N-glycosidicaUy 
attached to the amide nitrogen of an asppiagine residue of the protein. Examples are 
phaseolin, legumin, bromelain, laccase. etc. DegradaJion occurs fluough the activjiy of 
eoeymes for de-N-glycosylation (cleairage of glycosamine linkage between N-acetyi -D 
glucosamine and Asp. residue), 

N-GIycosylproteins are different from chitia, found in the e;el»eeUular matrix, in the 
vacuole, associated to membranes (Endoplasmic Retionlum. Qolgi, tonoplas^ plasma 
membrane). N-glycans influence the stability, solubility, and biological aotivlly of the' 
protein. De-N-glycosylation seems important during germination and poat gennmalive 

development 

Such a linked-glucosamine is in limited quantities and not fieely available (or through 
hydrolysis such as strong acidic or enzymatic treatment). 

Free glucosamine has never been observed in plant species or as trace levels as in our 
own measurements (as examples less than 1 mg/ke dry matter of cihicoiy, caoot or 
Jerusalem aitichoke raw material). 

20 Industrial sourcejs of ^ucosamine 

Industrial glucosamine is apwe compound obtahied ftom the acidic hydrolysis of chitin 
from shellfish, a complex carbohydrate derived fiom N-acelyl-D-gJucosamme. 
Glucosamine can also be produced torn enzsymatio hydrolysis of sheUfish, microbial 
famentation (for example with of corn-derived products). 
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Patents have been filed protecting fennentatioii pzooesses (ftxas micro organisms) 
leading to the produetton of glucosamine. All these processes concern the prodaction of 
pure, extracted glucosamine, in competition wlA shellfish extracts. 
As an example, US patent 6,486,307 descdbes an improved method for diitin acidic 
S hydrolysis: A method of producing glucosamine hydrochlozide from chitiii by grinding 
llie chitin to a very finodze and digestion with concentrated hydrochloric acid 
US patent 6^72^457 describes a method and material for producing glucosamine by 
fermentation of a g^tically modified microorganism. 

US patent 5,998,173 describes a novel process for directly producing N-acetyl-D- 
10 glucosamine &om ^tin utilimg an ensemble of the diitinase fimily of enzymes to 
hydrolyse chitin of crustacean shells. 

Summary of tiie invenfioii 

Accordingly, in a first aspect; the present inv^tloa provides an orally ingestible 
15 composition intended for the prevendon, alleviation and/or treatment of arthritis and 
osteoarthritis complaints, in fiie acute and chronic fbzms and, generally of all 
pathological conditions originating fix>m metabolic disorders of the ostso-artioular tissue 
and maintenance of joint health in mammals. It comprises as an active ingredient an 
efiective amount of at least one plant or derived-plant extract selected and processed for 
20 its content in glucosamine. 

Surprisingly, it has now been found that glucosamine can be formed during drying 
process of some plant raw materials. 

25 The present invention describe^ new sources of glucosamine from plants in order to 
develop food« foed or pet food ingredients from plant mat^al intrinsically containing 
&ee glucosamine, acting as preventive, curative and/or alleviarive agent of 
osteoarthritis. 
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He plants and derived-plant extracts containing glucosamine can be claimed as all 
natural, plant derived, non-GMO, usable in vegetarian food, processable to satisfy Halal 
or specifications. 

5 The composition according to tiie invention can be used in the ipanufecture of a 
nutritional product, a siqjplement, a treat or a medicament intended for humans' or pets. 

In addition, the invention provides a method of prevention, alleviation and/or treatmait 
of Joint disorder or maint^iance of joint health that comprises administering an effective 
1 0 amount of a composition as described above. 

It further relates to a method fot the treatment, aUevialion and/or prophylaxis of 
osteoarthritis in humans, pets or horseSj, con^irlsing the step of feeding an individual, a 
composition as described above. 

15 

Detailed Description of the Invention 

In ttie present specification, the word ''pet" as to be understood as ooniprisiDg dogs, cats, 
rabbity, guinea pigs, mice, rats, birds (for example parrots), reptiles and fish (for 
example goldfish). However, the tenn also includes oflier domesticated »n^TnMs, such as' 
20 livestodc, for example, catfle, horses, pigs, sheep, goats, buffaloes, camels, and flie like, • 
Horses for example are known to sufier firom OA. 

In tiie present specification, by ''orally ingestible composition" it hap to be understood 
any composition that can be ingested by mammals, includh\g humans or pets. It 
25 encompasses enteral compositions, pareoateral compositions, nutritional supplements, 
medicines, pills, tablets, nutritionally complete diets, treats for pets, as well as any type 
of usual food products, such as, for examples, confcctionCTy, pastries, milk-containing 
products, cereals, biscuits, sugar-based and. fet-based confectionflay products, drinks, 
liquid compositions and the like. 

30 
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In the present specification^ by "hig^ amount of glucosamine" it has to be imdetstood 
ibst the amount of glucosamine is M^ier than traces of glucosamine. It should be 
undei^tood as glucosamine present in amounts above 150 mg per leg (by matter of tb:w 
material, preferably above 300 mg per kg dry matter of zaiv material, and most 
S preferably above 500 mg per kg dry matter of raw material. 

With respect to the first object of the present invention, the plant or deiived-plaat 
extract accordiiig to the invention are processed to contain natural free glucosanune. 

10 In a prefiscred embodiment the plant or plant eKtract is from any pazt of the plants e.g, 
leaves, tubers, fi:uit5, seeds, roots, grains, embryos or cell cultures. The plant or plant 
extract may be in the form of a dried, iyopbilised extract of leaves, roots and/or fiuits 
depending on &e source of plant, or fiesh plant, or enriched fraction obtair^d by a 
controlled drying process. 

15 

It comprises as an active iogredient an effective amount of at least one plant or derived- 
plant extract selected and processed-(dried) for its content in glucosamine. 
The plant or derived-flant extract is selected for its ability to generate fiee glucosamine 
through drying process; in particular it m^ be selected fiom the group consistuig of 
20 plant species containing sucrose, fiuctose or inulin such as Cichorium, Daucus, 
Kelianthus. 

In a most pre&ned embodimexrt it may be for example root of Chicory (Cichorium 
intybus), carrot (Daucus carota), tuber of Jerusalem artichoke (Helimthus tuberosum). 
Through the diyiag process, the obtained quantities of glucosamine are higher than 150 
25 mg per kg dry matter of chicory root, 100 mg per kg dry matter of canot root;, or 50 mg 
per kg dry matter of jeiusalem artichoke tubers. 

hi a further most pxefened embodiment, the plant material is harvested, cut and dried in 
an oven or in an industrial dryer at a temperature between 70 and UC^Celsius for 5 min 
30 to 140 hours- Although not wishing to be bound by tiieory, we believe that it is 
preferable to cut the plant material in slices or cubes, preferably having a maxunum 
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width of 5 can. The inveators indeed believe that it is in^ortant for the present invention 
in order to reach opdniized thennodynanuc exchanges. 

Still not ydshing to be bound by theoiy, we also believe that glucosamine is not coming 
from the direct degradation of macromolecules with the subsequent release of free 
5 glucosamine, but is likely due to the release of free fructose and amino acids during the 
drying of the plant material, followmg by the first steps of a Maillard reaction. The 
mechanism of the Maillard reaction is complex. However, it is generally divided mto 
three stages: 

(1) Ihe first stage involves tiie sugar-amine condensation and the Amadori 

1 0 reairangement.No browning occurs at this stage. 

(Z) The second stage involves sugar ddiydradon and fragmentation, and aminn acid, 
degradation via the Strecker reaction especially at hi^ temperatures, as used in candy 
manufecture, for example at the end of this stage, there is a begmniQg of flavor 
foimation"depending on which flavor is studied. • . ^. 

15 (3) Formation of heterocyclic nitrogw compounds. Browning occurs at tfaip stage/ 

Although not wishing to be bound by theory, the present invention may tepbrt specific 
conditions allowing tiie first step of tire formation of the reactioa chain, leading to 
accumulate glucosanune through Heyns/Amadori reactions. Specifically during the first 
20 step, it is known that ketose^ such as fructose, react with amines to form aminoaldoses, 
in a reaction called the Heyns reaction. The intermediates to tiiis reaction are imines, 
Aminoaldoses axe not very stable and readily react fiormhig the Amadori compound. 
The course of the reaction is strongly affected by fectors that influence the dififerent 
chemical reactions involved These are: 
25 -Temperature and duration of heating 

-pH and presence of weak acids and bases 
-Water content 
•Type of reactant 
-Amino acid to sugar ratio 
30 -Oxygen 
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The pl«it ox d^ved-plant extract according to ttie inveotioiL may be used in the 
prepaiatlon of a food composition without fiii&er treatment or extraction. The said 
composition may be in ttte fbxm of a nutritionally balanced food or pet food, a dietary 
supplementi a treat or a phannaceutlcal composition. 

5 

The plant grjderived-plant extract may be used alone or in association with oth^ plants 
such as chicory, tea, cocoa, and/or ^ih other bioaetive molecule such as antiasddants, 
&tty acids, prebiotic fibres, cbondxoitin sulphate, among others. 

10 Tn one embodiment, a food composition for human consunq)tion is prepared. This 
composition may be a nutritional complete formula, a dairy product, a chilled or shetf 
stable beverage, a soup, a dietary siq>plem^ a meal replacement, and a nutdtional bar 
or a confectionery product 

15 Apart from the plant or derxved-^plant ejctract according to tiie invention, the nutritional 
fonmila may con^rise a source of protem. Dietary proteins are preferably used as a 
source of protein. Hie dietary proteins may be any suitable dietary protein; for example 
animal proteins (such as milk proteins, meat proteins and egg protems); vegetable 
proteins (such as soy protein, \^eat protein, rice protem, and pea protein); mixtures of 

20 &ee amino acids; or combinations thereof Milk proteins such as casein, whey proteins 
and soy protdns are parttcularly prefmed. Ihe con^osition may also contain a'source 
of carbohydrates and a source of fat. 

If the nutritional formula includes a fat source, the fat source preferably provides about 
25 5% to about 55% of the energy of the nutritional formula; for example about 20% tp 
about 50% of the energy. The lipids making up the fat source may be any suitable &t or 
fat mixtures. Vegetable iats are particularly si^itable; for example soy oil, palm oil, 
coconut oil, safQower oil, sunflower oil, com oil, canola oil, lecithins, and the like. 
Animal fits such as millc&ts may also be added if desired. 

30 
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A soittce of carbohydrate may be added to the nutritional fomnaa. It preferably provides 
about 10% to about 80% of the energy of flie nutddonal composition Any suitable 
carbohydrate may be used, for example sucrose, laotosp, glucose, fiuctose, com synjp 
solids, and maltododzinsy and nuxtores ibeteol Dietary fibre may also be added if 
5 desired. If used, it pre&raMy comprises up to about 5% of flxe energy of the nutritional 
formula. Ihe dietaty fibre may be &om aiqr suitafale origm, including for example soy, 
pea, oat; pectin, guar gum, gum arabic^ and fiuctooligosaccbarides. Suitable vitamins and 
minerals may be included in the nutritional formula in an amount to meet the 
appropriate guidelines. 

10 

One or more food grade emulsifiers may be incorporated into the nutritional formula if 
desired; for example diacetyl tartaric acid ^rs of mono- and di-glycerides, lecithin 
and mono- and di-glycerides. Similarly, suitable salts and stabiliseis may be included, 

15 Vitamins an d mine r als may also be combined with the plant or derived-plant extract 

The nutritional compositioa may be enterally adnunistrable; for example in the form of 
a powder, tablet, capsule, a liquid concratrate, solid product or a ready-to-drink 
beverage. If it is desired to produce a powdered nubitional formula, the homogenized 
20 mixture is transferred to a suitable drying apparatus Budi as a spray drier or fireeze drier 
and converted to powder. 

In another embodiment, a nutritional composition comprises a milk-baaed cereal 
together with a prebiotic fonnulation. Preferably, the milk-based cereal is an hifent 
25 cereal, which acts as a carrier for the prebiotic formulation. 

In another embodiment, a usual food product may be enriched with at least one plant or 
derived-plant extract according to the present invention, For example, a fennented m \^ K 
a yoghuit, a ftesh cheese, a renneted milk, article of confectionery, for example a sweet 
30 or sweetened beverage, a confectionery bar, breakfast cereal flakes or bars, drinks, milk 



10 



EiDPf .zeit:21/n/2003 09:33 



Empf .nr.:441 P.CI20 



21 -NOV. 2003 10:40 ISESTEC VEVEY PflTErfr5f412ig242880 N0482 P. 21/^ 

NO 7686 



powders, soy-based products, ncm-milk ferznexited products ot niattitional supplements 
for clinical nutritioa. 

The amount of Ibe plant or derived-plant extzuct in the composition may vary according 
5 to the plant source and its utiluodion. In a preferred embodiment, an efScient daily dose 
amount is of at least about 1 mg, and more prefeirably fiomrl mg to ISOOmg of the 
active molecule per day. and more pref^ably around 300 tQ 400 mg fisr a 15 kg dog. 

The plant or derived-plant extract according to ttie invention may be used in the 
10 prepaiation of a pet or a horse fbod composition. The said composition may be 
administered to the pet or horse as a sv^plement to its nomial diet or as a component of 
a nutritionally complete pet or horse food. It may also be a pharmaceutical composition. 

The plant or derived-plant retract may be used alone or in as^odation other plants - 
15 such as vegetables* tea, cocoa, or with other bioacdve molecules such es sntioxidsnts, 
fetty adds, prebiotic fibers, chondroitin sulphate for example. 

Preferably, the pet food coii^yosition comprises about 0.01 to 0.5 g (1 to 50%) of dry 
plants per gram of dry pet food for a 15 leg dog; and 0.001 to 0.1 g (0.1 to 10%) of dry 

20 plants p^ gram of wet pet food for a 15 kg dog. 

The nutritionally complete pet food composition according to tiie inv^tion may be in 
powdered, dried form, a treat or a Vfe% duUed or shelf stable pet food product These pet 
foods may be produced by ways knoivn in the art. ^art from the plant or dedved-plant 
extract; these pet foods may indude any one or more of a starch source, a protein source 

25 and a lipid source. 

The choice of the starch, protdn and lipid sources will be largdy determined by the 
nutcitional needs of the animal or the human, palatability considerations, and the type of 
product applied in pet food. Furthexmore, the starch sources may include one or more of 
3 0 rice, barley, wheat and oonu 
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The pet food may optiomOly also contain a prebiotic. a piobiotlc microorganism or 
auotlier active agent, for example along chain fetty acid. The amonnt of preWotio mthe 
pet food is preferably less than 10% by M«ight For example, the prebiotic may 
comprise about 0.1"/o to about 5% by weight of the pet food. 

5 

. For pet foods, which use chicory as the source of the prebiotic, the chicory may 
included to comprise about 0.5% to about 10% by weight of the feed mixhire, more 
preferably about 1% to about 5% by weight 

If a probiotic mlaoorganism is used, the pet food preferably contains about 10* to about 
10 10" cells of the probiotic microorganism per gram of the pet feodj mote prefwably 
about 10" to about lO" cells of the probiotic microoiganism per gram. The petfood may 
contain about 0.5% to about 20% by weight of tiie mixture of the probiotio micro- 
organism; preferably about 1% to about 6% by weight; for example about 3% to about 
6% by weight. 



15 



20 



25 



30 



If necessary, the pet food is supplemented with minerals and vllamins' so thatlhey are 
nutritionaUy complete. Further, various other ingredients, for example, sugar, sail; 
spices, seasonings, flavouring agents, and the lite may also be incoipomted Into the pet 
food as desired, 

For dried pet food, a suitable process is extrusion cooking, although baking and other 
suitable processes may be used. When extrusion cooked, the dried pet food is usnaUy 
provided in the form of a kibble. If a prebiotic is used, the prebiotic may be admixed 
with the other ingredients of the dried pet food before processing. A suitable process is 
described in ©aopean patent application No 0850569. If a probiotic mioioorBanism is 
used, the organism is preferably coated onto or filled into the dried pet food. A suitable 
process is described in European patent application No 08<Q863. 

Fbr wet food, the processes described in US patents 4,781.939 and 5.132,137 may be 
used to produce simulated meat products. Other procedures for produeiDg chunk type 
products may also be used; for example cooking nx a steam oven. Altemarively. 
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emulsifying a suitable meat material to produce a meat emulsion, adding a suitable 
gelliiig agent, and heating the meat emulsion befoie filling into cans or other containecs 
may produce loaf type products. 

5 Adnoinistering to a human or animal, the food or pet food composition as described 
above, results in an improved joint health. This food composition helps to prevent 
osteoarOritijs in pets, humans, and horses, vrbioh results in a better activity or mobility 
of tiie individual Further to a better mobility, administering the ibod or pet food of the 
invention to a human, a pet or a horse greatly Improves the quality of life of the 
10 individual; if said individual is a pet, it therefore enriches and improves the interaction 
between the pet and its ovmsr^ as well as it enriches the reiashionship between said pet 
and said owna. 

Example 

15 Tlie foUowing examples axe iUustrative of some of the products and methods of in^ 

the gntne laUing within the scope of the present inventioiL They are not to be considered • 
in any way limitative of the invention. Changes and modifications can be made with 
respect to the invention. That is, the skilled person will recognise many variations in 
these ^samples to cover a wide range of formulas, ingredients, processing, and mixtures 

20 to rationally adjust the naturally occurring levels of the compounds of th.e invention for 
a variety of applications. 

Example 1: Chicoiy intriasically Enriched in free glacosamine 

Drying: 

25 After harvest, 70g (fiesh weight) roots of chicory {Cichorium intybus) are cut in slices 
of 1x1 cm, and then dried in an oven at atemperatnre of 92*^0 for 72 h. 

Analysis: 

Extraction of glucosamine: 
30 2g of ground and specifically dried chicory root are extracted with 20ml of water at 
room temperature for 1 minute. The solution is filtered on filter Schleicher & Schultz 

13 
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(jf597) or centiifuged. A purification step of the solution h per&nned wing a cation 
exchange column (Oasis cartridge WATERS, MCX type, ref. 186 000 776). Basic 
compounds entrapped on the mateix are elnted with MeOH/NHiOH Z% (vA^), After 
filtration^ an aliquot is used for direct injection on LC system (DIONEX). 

5 

iSeparation: 

Analysis ia earned out vdfh a HPAE/PED system using an Ion exchange FAl column 
(4'^2S0rmxi) vdth DIONEX DX 500 apparatus. 

10 Programme; 

ELUTION(%) 



Time (inin) 


H2O 


O.lMNaOH 


0.25 NaOH 


Comment 


0 


85 


15 


0 


Bqlanoing . 


60 


85 


IS 


0 




60vl 


0 


0 


100 


Washing 


70 


0 


0 


100 




70.1 


85 


15 


0 


Balaacing 


90 


85 


15 


0 





Flow: Iml/min. Volume of iqjeotion: 20^. Standard: Glucosamine firom Sigma (ref: 
15 Q4875)- 

In these conditions, glucosamine has a retention time of round 11 min and is easily 
detected fox further qiiantification hi chicory extracts properly processed, A 
concentration of 350 m^g dry weight has been quantified by this method in the 
20 present example, instead of less ftan 1 mg/kg without drying process. 
Confirmation of the presence of glucosamine: 

In order to confirm the presence of glucosamine in chicory plant extracti^^ tbree diSerent 
qualitative techniques have been evaluated. 
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Tbin layer dbrosiatogt^Iiy (TLC) 

Pure glucosamine and plant extcacb analysed to HmC (High Peifb^ Thin 
Layer Chiomatogtapliy) siUca gel plafes (Metok^ ref 1.05642) wifli Ethyl 
acetateflVIeOHAwater (50/50/10; V/V/V) as duant After elution, flie plates are sprayed 
with an acetic acid solution of ninhydrine 1% and beoted at 120"C fer lOmin. One spot 
appeared in apink/bhie color at the same rate fector (R^) &r these&ience and extracts. 

Qiemical degradation 

In tiiB presraice of lunhydrine, an oxidative de-amination occurs with ghicosamine, 
•which leads to the release of arabinose easily detected through routine sugar LC 
analysis. Presence of arabinose wifli conHol and chicory extracts vm unambiguously 
confinned. 



Doivatization of ghicosamine 

15 Reverse phase chromatogrq)hy using pre-colwom dsrivatiration • with 
phenyJisothiooyanate and UV detection (^54nm) vras used with the pure confound 
and plant extracts as desciibed by Zhongnring et al.: "Detannhialion of nutiaceuticals, 
glucosamine hydrochloride in raw materials, dosage ftain and plasma usmg pre-colmnn 
dejivalion witfi UV HPLC. In J. of Phannaceut and Biomed. Analysis, 1999 (20), 807- 

20 814." 

The cocrespondmg peak of derivatized ^ucosamine was detected ia diicory extracts as 
w^ as with pure compound. 

Example 2 : Carrot emicJied in free glucosamine 
25 70g (fiesh wei^) of carrot roots are out in slices of Ixlcm then dried in an oven at a 
temperature of llCC &r 7 h. E»ctraction and analysis are peifbimed as in example 1, 
leading to a glucosamine concentration of 190mg /kg dry weight instead of less than 
Img / 1kg without drying process. 



15 

Eiiipf.zeit:21/n/2gQ3 09:35 • ... _ Empf .nr.:441 P.025 



21.NOV.2B03 10:41 MESTEC VEVEY PffrENT5+41219243^ 

NO 7585 



NS482 P.2S/^ 



Example 3: Dry pet fbod with ehteoiy 

A feed mixtute is made tqj of about 58% by weight of com, about 5.5% by weight of 
com gluten, about 22% by wei^ of cbickea meal. 2.5% chicoiy roots previoudy dried 
according to tbe process described above, salts, vitamins aod minerals making up the 
5 remainder. 

The feed mixture is fed into a preconditioner and moistened. Tbs moistened feed is then 
fed into an exttuder-cooIcBr and gelatinised. The gelatinised matrix leaving fte extxnder 
is forced tiuougha die and extruded. The ejttrudate is cut into pieces suitable ftr feeding 
to dogs. Hie pieces ate then dried to a moisture content of about 1% by weight 
10 Hus dry dog food has a positive effect on cartUage health and incieasea their mobiUfy. 

Ebsunple 4; Wet canned pet food with siqiplement 

A mixture is prepared from 73 % of poultry carcass, pig lungs and beef Uver (ground), 
16 % of wheat flour. 2 % of dyes, vitamins, and inorganic salts. TOs mature is 
15 emulsified at 12°C and extruded in the form of a pudding, which is then cooked at a ' 
temperature of 90»C. It is cooled to 30°C and cut in chunks. 45 % of these chunks are 
mixed with 55 % of a sauce prepared from 98 % of water. I % of dye. and 1 % of guar 
gum. Tinplate cans are filled and sterilised at 125"C fbi 40 min. 
As a supplement to be mixed with the pet-food before serving, additional packaging • • 
(e.g. sachet) contains 25 g of powdered carrot or chicory or Jerusalem artichoke roots 
parts, previously dried according to the process degcribed above, to be added to the 
daily food. The cotrespondmg amount for the pet is about 25 g / day and this can be 
sqiplied as a supplement with (e.g. on top of) the can. 

25 



20 
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1. Orally iogestible compositioii compnsing as an ajctive ingredieiit an effective amount 
5 of at least one plant oi derived-plant extract having a hi^ glucosamine amount 

2. Orally ingestible composition according to claim 1 wherein the plant belongs to the 
genus Cichorixim, Daucus, and/or Helianihiis. 

10 3 Orally ingestible composition according to claim 1 or claim 2 wherein the plants are 
ChicQiy (jCicharium intybw), carrot {Daucus oarota), and/or Jerusalem artichoke 
(pelianthus tuberosum). 

4. Orally ingestible composition according to claims 1 to 3 wh^ein the plant material or 
1 5 plant extract comes fiom any part of tiie plants such as leaveSj tubers, fruits, seeds, roots/ 

grains, embryos and/or cell cultures. 

5. Orally ingestible composition according to claims 1 to 4 wherein the glucosamine 
amount of the used plant part is above ISOmg /kg dry matter, prefiarably above 300 

20 mg/kg dry matter, and most preferably above 500mg kg dry matter. 

6 Orally ingestible composition according to claims 1 to 5 wiierem ghicosamme is in 
form of free glucosamine. 

25 7. Use of a composition according to claims 1 to 6 for the prevention, treatment and / or 
alleviation of metabolic disorders of the osteo-articular tissues and/or the maintenance 
of joint health in mammals. 

8. Use of a composition according to claim 7 wherein the metabolic disorders are 
3 0 axtfaritisy osteoarthritis^ and associated disorders. 
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9. Use of a composition accordiAg to claim 7 or 8 wherein fbe mefaboUc disoideis are in 
acute of chronic phase. 

10. Use of a compodtiQa according to claims 7 to 9 wherein the manmials are humans 
5 or pets. 

11 . Use of a conmositlon accordmg to claims 7 or 10 to help building cartilages. 

12. Use of a conq>osilion according to claims 7 to 11 to improve mobility 9nd/or quaUty 
1 0 of life of a matrim ai 

13. Use of a composition according to claim 12 wherein the mammal is a pel. and the 
USB of the composition enriches the rehisMonship between ^ pet and its owner an/or 
the interBctioabetweeD said pet and said owner. ... 

15 •• 
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Abstract 



The present inventioii zelates to a composition &r maintenance of joint health or 
prevention, alleviation and/or treatment of osteoarthritis. It also relates to the use of fiie 
5 composition in the manu&cture of a nutritional produxst, a siqjptenent; a treat or a 
medicament; and a mefbod for the maintensmce of bone h^fh, preveatiQn, alleviation 
and/or treatment of osteoartbxitis, v/bioh comprises administering an effective amount of 
the composition. 
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